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Abstract
Purpose of Review Eforts to promote children’s preferences for healthy foods hold much potential for improving diet quality
and preventing obesity. The purpose of this review was to summarize recent evidence for associations between maternal diet
during pregnancy and lactation and child food preferences, dietary patterns, and weight outcomes.
Recent Findings Recent research illustrates greater maternal vegetable intakes during pregnancy and lactation predict greater
child preferences for and intakes of vegetables. Recent randomized clinical trials to improve maternal weight outcomes during the perinatal period via behavioral lifestyle interventions that included dietary components have yielded mixed fndings
for efects on child weight outcomes.
Summary There is strong evidence that maternal diet during pregnancy and lactation shapes favor preferences during
infancy; more research is needed to understand factors that facilitate versus hinder the translation of these preferences to
later dietary patterns and weight outcomes.
Keywords Flavor preferences · Food preferences · Pregnancy · Lactation · Dietary patterns · Weight status

Introduction
For the frst time in US history, the 2020–2025 Dietary
Guidelines for Americans include guidance for pregnant
and lactating women and their infants under 2 years of age
[1••]. Given the high energy and nutrient demands of pregnancy, lactation, and early growth and development, these
guidelines focus on the importance of varied diets high
in nutrient-rich foods, with an emphasis on consumption
of foods high in iron and zinc, such as meats, seafood, legumes, whole grains, and dark green leafy vegetables. The
2020–2025 Dietary Guidelines also acknowledge excess
consumption of foods high in added sugars, saturated fat,
and sodium can interfere with abilities to meet food group
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recommendations; thus, consumption of these foods should
be limited. High diet quality during these sensitive periods of
development establishes a healthy foundation for the infant’s
later growth and development and is associated with lower
risk for obesity and related chronic diseases [2, 3].
Recent research illustrates children’s diets are in need of
improvement. Data from the 2016 Feeding Infants and Toddlers Study (FITS 2016) illustrate that approximately 30%
of children 1–4 years of age fail to consume even one
serving of vegetables on a daily basis [4•]. Among those that
do consume vegetables, French fries and other fried potatoes
are the “vegetable” most frequently consumed [5]. In addition, the daily intakes of most young children (75–85%) do
not include nutrient-dense dark green and deep yellow vegetables and ~ 40% of children do not include whole grain-rich
foods [5]. In contrast, the vast majority of young children
(80–90%) consume desserts, sweets, or sweetened beverages
on a daily basis [5], which increases their short- and longterm risks of obesity and related diseases. Given dietary patterns and child weight track from childhood into adolescence
[6], it is not surprising that these trends remain, and worsen,
during older childhood and adolescence [7, 8].

These trends are concerning, but not entirely unexpected
given humans exhibit inborn predispositions to prefer sweet,
savory, and salty tastes and dislike bitter and, to a certain
extent, sour tastes [9], which likely refects evolutionary
needs to be attracted to foods that are good sources of calories, protein, or essential minerals (e.g., sweet breast milk
and calorie-rich carbohydrates, savory meats, salt, respectively) and repelled by foods with taste qualities that signal
potential harm (e.g., bitter poisonous plants, sour acids)
[10]. These tastes, which are limited to the 5 basic tastes
(sweet, savory, salty, bitter, and sour) sensed via taste receptors in the oral cavity, contribute to the experience of favor,
which occurs via integrated processing of tastes and odors.
Young children are hedonistic eaters whose food selection
patterns are primarily driven by taste and favor preferences,
but also familiarity [11]. This is especially true during the
sensorimotor and preoperational stages of cognitive development wherein children predominantly experience and process
their environments through sensory systems and abilities for
processing higher-order, abstract concepts, such as the health
value of foods, are limited [12]. Thus, the dietary patterns of
today’s children refect the tastes that they innately prefer and,
therefore, readily accept and consume. A primary challenge
for parents, practitioners, and researchers alike is to shape the
early feeding environment in a way that promotes children’s
preferences for nutrient-rich foods and deemphasizes the
intrinsic attractiveness of foods high in sugar, saturated fat,
and salt.
Fortunately, young children exhibit high levels of plasticity during the sensitive periods of infancy and early childhood and are primed to learn from and adapt to their early
environments. Primary mechanisms by which children learn
to prefer novel or initially disliked favors or foods are associative conditioning, repeated exposure, variety exposure,
and social modeling. During associative conditioning, children more readily accept a novel favor or food when it is
paired with a preferred favor or food compared to when
it is introduced alone. For example, experimental research
illustrates infants exhibit greater acceptance of infant cereal
prepared with breast milk compared to cereal prepared with
water during the introduction of complementary foods and
beverages [13], and older children are more willing to try
vegetables when they are paired with a creamy dip compared
to when they are ofered alone [14]. Repeated exposure is
defned as recurrent experiences with a favor or food that
make it more familiar; experimental research illustrates that
8 to 10 (or more) exposures may be required to increase children’s preferences for novel foods [15, 16], but that repeated
exposure appears to be the most efective way to promote
preferences [17]. In addition, repeated exposure to a variety
of foods with similar qualities (e.g., peas, potatoes, squash)
promotes acceptance of similar foods to which the infant has
not yet been introduced (e.g., carrots) [18]. Early learning

is especially potent when embedded within social interactions with the mother and other caregivers [19, 20]; thus,
children are sensitive to social modeling and exhibit greater
willingness to try foods that they observe caregivers or peers
consuming [21, 22].
Interestingly, the development of children’s food preferences and risk for obesity begins long before the infant experiences his or her frst spoonful of solid foods. Via a form of
“biological parenting” [23], favors from the mother's diet
are transmitted to the infant through the amniotic fuid [24]
and breast milk [25-29] and create impactful experiences
of associative conditioning and repeated exposure to a
variety of favors that shape the child’s later food preferences [28, 30••]. Continuity in chemosensory components
of amniotic fuid and breast milk helps the neonate transition from womb to world [20] and facilitates a type of chemosensory communication between mother and infant that
promotes the infant’s receptiveness to and acceptance of the
diet of the family and culture at weaning. Other research
has shown that maternal obesity, excess weight gain, and
higher prenatal sugar [31] and fat intake [32, 33] during
pregnancy may increase ofspring risk of obesity and other
diseases, likely via fetal programming and/or through
sharedpostnatal social-environmental contexts.
The purpose of this review is to summarize recent
research illustrating efects of maternal diet during pregnancy and lactation on child food preferences, dietary patterns, and weight status. Several excellent reviews have
recently been published on this topic, including a systematic review that contributed to the development of Dietary
Guidelines for pregnant and lactating women and infants
[34-40]. Therefore, the present review will emphasize the
most recent human research published since 2016, with a
specifc focus on providing recommendations for future
research and practice.

Effects of Maternal Diet During Pregnancy
and Lactation on Child Food Preferences
Odor volatiles that contribute to the favors of foods from
the mothers’ diet are initially transmitted to the fetus via the
amniotic fuid [24]. By the third trimester, the fetus responds
to chemosensory changes in the composition of the amniotic fuid by increasing [41] or decreasing [42] frequency of
swallowing, suggesting that the taste and smell systems are
functional prior to birth. Transmission of favors from the
mothers’ diet to the infant continues after birth via breast
milk [29] and infants similarly respond to changes in the favor of breast milk by increasing or decreasing their suckling
behavior [25-27].
Evidence from experimental research illustrates these
exposures shape food preferences in that infants exhibit

preferences for foods containing favors to which they were
repeatedly exposed via the amniotic fuid or breast milk
[28, 30••, 43-45]. In addition, several studies note that
breastfed infants are initially more accepting of novel
foods compared to formula-fed infants and exhibit greater
increases in preferences in response to repeated and variety
exposures [15, 46, 47]. Thus, breastfeeding may serve as a
“favor bridge” [48], wherein favor preferences developed
in utero are strengthened and expanded in preparation for
the infant's eventual weaning onto the foods of the family
and culture (Fig. 1).
To our knowledge, no recent studies (within the past
5 years) have examined impacts of prenatal favor exposures
on child favor and food preferences. Table 1 presents recent
studies examining associations between maternal diet during
lactation and child preferences. Data from a recent clinical
trial conducted by Mennella and colleagues [30••] suggested
that during lactation, exposure timing may be more impactful than duration. Within this trial, 75 lactating mothers
were randomized to one of fve groups. Four experimental
groups were randomized to regularly consume a variety of
vegetable juices (carrot, beet, celery, and mixed vegetable)
for either 3 consecutive months (0.5–3.5 months postpartum) or for 1 month starting at 0.5 month, 1.5 months, or
2.5 months postpartum. The control group consumed water
and refrained from consuming the juices between postpartum months 0.5–3.5. Infants’ acceptance of plain, carrot-,
and broccoli-favored cereals were assessed when infants
were 6–8 months of age. Infants whose mothers consumed
the juices between 0.5 and 1.5 months consumed signifcantly more carrot favored cereal than infants in the control group; no diferences were seen between control and
infants exposed between months 1.5 and 2.5 or 2.5 and 3.5,
and duration (3 months versus 1 month) did not heighten
efects of exposure on infants’ preferences. In addition, no
efects of exposure were seen for intake or rate of feeding of
plain or broccoli-favored cereals. Of note, mothers’ repeated

exposures to the vegetable juices increased their own liking
of these juices over time, suggesting that repeated variety
exposure may promote vegetable acceptance for mothers and
infants alike.
For the most part, previous work has focused on how
mothers’ intake of a single food (e.g., carrots) or type of
food (e.g., vegetable juices) impacted infants’ later food
preferences [28, 30••, 43, 44]. A recent prospective observational study by Wagner and colleagues [49•] examined
whether mothers’ dietary patterns during pregnancy and
lactation predicted infants’ preferences for an array of
pleasant versus unpleasant food odors at 8 and 12 months
of age. Pleasant food odors included vanillin, apple, peach/
apricot, and strawberry and unpleasant food odors included
trimethylamine (fsh), butyric acid (butyric cheeses), dimethyl disulfde (sulfurous cheeses and sulfurous vegetables),
and 2-isobutyl-3-methoxypyrazine (green vegetables). At
8 months, greater consumption of green vegetables during
pregnancy and lactation for mothers predicted greater liking
of the odor of green vegetables for infants. Marginally signifcant associations were seen between infants’ preferences
for sulfurous cheeses and fsh odors and mothers’ intakes
of these foods during pregnancy and lactation, respectively.
No associations were seen between maternal diet and infant
preferences for pleasant odors at 8 months, and none of the
noted associations at 8 months were signifcant at 12 months.
Taken together, these fndings suggest that the mother’s diet
during pregnancy and lactation may be especially impactful
for promoting preferences for foods that are not typically
paired with sweet taste and with intrinsically unpleasant favors, but that direct associations between prenatal and lactation dietary exposures and infant preferences fade once the
infant's exposures expand via solid food feeding. However,
additional research is needed to verify this interpretation
given other studies suggest maternal diet during pregnancy
and lactation predicts children’s food preferences at ages
1–3 years [50] and 8–9 years of age [51].

Associations Between Maternal Diet During
Pregnancy and Lactation and Child Dietary
Patterns

Fig. 1 Continuity of favor exposures within amniotic fuid, breast
milk, and complementary foods and beverages (CFB) promotes children’s preferences for those favors via repeated exposure, variety
exposure, and associative conditioning

Children’s favor and food preferences are strong predictors of intake and dietary patterns [e.g., 52, 53]. Thus, it is
hypothesized that positive efects of maternal perinatal diet
on child preferences would subsequently promote greater
diet variety and quality for children. To our knowledge, no
recent experimental research has tested this hypothesis;
recent observational research demonstrates somewhat equivocal fndings (Table 1).
Associations Between Maternal Diet During Pregnancy
and Child Dietary Patterns. Yuan and colleagues [54]

Study design

Sample
size

Outcome: Child dietary patterns

Prospective cohort 100 dyads

Wagner et al.
[49•]

220 dyads

Cross-sectional

Uwaezuoke
et al. [50]

Outcome: Child favor and food preferences
Mennella et al. Randomized clini- 97 dyads
[30••]
cal trial

Reference

Maternal diet
exposure

When did
diet exposure
occur?

Dijon, France

Enugu, SouthEast Nigeria

Lactation
Self-reported
frequency of
consumption of
four-based snacks
(doughnut, meat
pie, oven baked)
and staple foods
(boiled yams,
dried cassava)
Pregnancy and
Self-reported
lactation
intakes of vanilla
desserts, apple
products, peach/
apricot products,
strawberry products, fsh, cheeses,
and vegetables

Lactation
Philadelphia, PA, Consumption of a
USA
variety of vegetable juices (carrot,
celery root, beet,
mixed vegetables)

Location

Child age
at outcome
assessment

8 mo
Observed preferences for pleasant 12 mo
(vanilla, apple,
peach/apricot,
strawberry)
versus unpleasant (fsh, butyric
cheeses, sulfurous
cheeses, sulfurous
vegetables, green
vegetables) food
odors
Preferences defned
as greater duration of mouthing
behavior

7–8 mo
Observed acceptance of plain vs.
carrot-favored vs.
broccoli-favored
cereal at weaning
Acceptance
defned as greater
amounts consumed, faster rate
of feeding, and
fewer negative
facial expressions
1–6 y
Mother-reported
frequency of
consumption of
four-based snacks
and stable foods

Child outcome
measure

• Greater consumption of green vegetables
during pregnancy and lactation for mothers
predicted greater liking of green vegetable
odor at 8 mo for infants
• No associations between maternal diet and
infant odor preferences were seen when
infants were 12 mo

• Mothers’ greater consumption of fourbased snacks during lactation was associated with signifcantly greater odds of the
child preferring four-based snacks
• Associations between mothers’ consumption of staple foods during lactation and
children’s later preferences for these foods
were not signifcant

• Infants whose mothers consumed the juices
were more accepting of the carrot-favored
cereal than infants whose mothers did not
consume the juices
• Timing of exposure (0.5 mo vs. 1.5 mo vs
2.5 mo postpartum) was more important
than duration of exposure (3 mo vs. 1 mo)
for promoting acceptance of carrot-favored
cereal
• Exposure to juices did not impact acceptance of broccoli-favored cereal

Key fndings

Table 1 Studies published between 2016 and 2021 that investigated associations between maternal diet during pregnancy and/or lactation and child preferences and dietary patterns

Prospective cohort 1275
dyads at
8 mo
1219
dyads at
12 mo

Prospective cohort 52 dyads

Prospective cohort 19,582
dyads

Prospective cohort 763 dyads

Yuan et al. [54]

Ashman et al.
[55]

Bjerregaard
[56]

Okubo et al.
[69]

Sample
size

Study design

Reference

Table 1 (continued)

Reported by mother 8 mo
12 mo
via 3-day food
records
Analysis focused
on:
• Total daily Carbohydrate intake
(g/d)
• Total daily fat
intake (g/d)
• Consumption of
added sugar (yes
vs. no)
• Consumption of
added fat (yes
vs. no)
Reported by mother 2–3 y
via the ACAES
ACAES data used
to determine diet
quality and fruit
and vegetable
intakes

Pregnancy

Neyagawa City,
Osaka Prefecture, Japan

Denmark

Newcastle, New
South Wales,
Australia

Pregnancy
Concurrent
with child
assessment

Self-reported via
a FFQ
FFQ data used to
determine diet
quality and fruit
and vegetable
intakes

Reported by mother 14 y
via a FFQ
FFQ data used to
determine diet
quality
Reported by mother 16–24 mo
via a FFQ
FFQ data used to
determine fruit
and vegetable
intakes

Pregnancy
Concurrent
with child
assessment

Pregnancy

Self-reported via
a FFQ
FFQ data used to
determine diet
quality
Self-reported via a
DHQ
DHQ data used to
determine fruit
and vegetable
intakes

Nancy and Poitiers, France

Self-reported via
a FFQ
FFQ data used to
determine dietary
patterns

Child age
at outcome
assessment

Child outcome
measure

When did
diet exposure
occur?

Maternal diet
exposure

Location

• Greater maternal diet quality and higher
fruit and vegetable intakes during pregnancy were associated with greater child
diet quality and higher fruits and vegetable
intakes
• Mothers’ concurrent diet quality mediated associations between prenatal diet
quality and children’s intake of fruits and
vegetables
• High maternal diet quality during pregnancy predicted likelihood of high diet
quality for children
• Adjustment for mothers’ concurrent diet
quality did not attenuate associations
between diet quality during pregnancy and
child diet quality
• Children BF for ≥ 6 mo had lower odds of
low vegetable intake compared to infants
BF for < 6 mo
• Adjustment for maternal vegetable intake
during pregnancy did not attenuate this
association, but greater maternal vegetable
intake during pregnancy predicted lower
odds of low vegetable intake for children
• The association between BF duration and
child fruit intake was not signifcant

• Greater maternal adherence to a “Healthy”
dietary pattern during pregnancy was associated with higher likelihood of the child
being a consumer of added sugar at 8 mo
• Greater maternal adherence to a “Western” dietary pattern was associated lower
likelihood that the infant was a consumer
of added fats at 8 mo but greater percentage of energy intake from carbohydrates for
infants at 12 mo

Key fndings

ACAES Australian Child and Adolescent Eating Survey, BF breastfed, DHQ Diet History Questionnaire, FFQ Food Frequency Questionnaire

• At 12 mo, children who were BF ≥ 16 wk
had greater odds of high fruit and vegetable
intakes than children who were BF < 16 wk
• At 6 years, the combination of BF ≥ 16 wk
and greater maternal vegetable intake during lactation predicted greater odds of high
vegetable intake for the child
12 mo
6y
Mother-reported
daily intakes of
fruit and vegetable
Prospective cohort 1396
dyads
Beckerman
et al. [70••]

USA

Self-reported daily
intake of fruits
and vegetables

Lactation

Key fndings
Child age
at outcome
assessment
Child outcome
measure
When did
diet exposure
occur?
Maternal diet
exposure
Location
Sample
size
Study design
Reference

Table 1 (continued)

examined whether mothers’ adherence to “Healthy” versus “Western” dietary patterns during pregnancy predicted
infant intakes of added sugars, added fats, or overall carbohydrates or fats at 8 and 12 months of age. Greater maternal
adherence to a “Healthy” dietary pattern during pregnancy
was associated with higher likelihood of the child being a
consumer of added sugar at 8 months, but no dietary factors
at 8 or 12 months of age. Greater maternal adherence to a
“Western” dietary pattern was associated lower likelihood
that the infant was a consumer of added fats at 8 months
but greater percentage of energy intake from carbohydrates
for infants at 12 months. Thus, this study did not clearly
support the hypothesis that healthier maternal diet during
pregnancy predicted healthier child dietary patterns during
infancy, but a limitation of this study was that mothers’ concurrent diet was not assessed and several other factors, such
as age at introduction of solid foods and mothers’ use of
ready-prepared versus homemade baby foods, were signifcant predictors of infant dietary patterns, making it unclear
whether associations between mothers’ dietary patterns during pregnancy and infants’ later added sugar, added fat, and
carbohydrates refected impacts of pregnancy diet on child
diet or broader efects of unmeasured covariates such as the
home food environment or maternal feeding attitudes and
practices.
Ashman and colleagues [55] examined associations
between maternal diet quality during pregnancy and child
fruit and vegetable intake at 2–3 years of age in a sample of
52 Australian mother–child dyads. Signifcant stability in
mothers’ prenatal and postnatal diet quality was observed
and, although prenatal diet quality was positively associated
with children’s intake of fruits and vegetables at 2–3 years
of age, mothers’ concurrent diet quality (when children were
2–3 years of age) mediated these associations. Thus, this
study did not identify a direct association between maternal
pregnancy diet and child diet, but rather associations that
were explained by stability in mothers’ diets from pregnancy
to early childhood and similarities in the concurrent diets of
mothers and children.
Bjerregaard and colleagues [56] similarly examined
associations between mothers’ diet quality during pregnancy and children’s diet quality at age 14 years in a sample of ~ 20,000 mother–child pairs in the Danish National
Birth Cohort. High maternal diet quality during pregnancy
signifcantly predicted high diet quality for children at age
14 years, and this association remained signifcant even
when controlling for maternal age; pre-pregnancy body
mass index (BMI); alcohol use, smoking, and physical
activity level during pregnancy; breastfeeding duration;
parity; and education level. Despite a high correlation
between concurrent diet quality of mothers and children
when children were 14 years of age, associations between
maternal prenatal diet quality and child diet quality

remained signifcant even after controlling for mothers’
concurrent diet quality. Thus, in contrast to Ashman and
colleagues’ fndings [55], these fndings suggest the predictive value of maternal prenatal diet was over and above
that of relevant covariates and associations between concurrent intakes of mothers and children.
Associations Between Maternal Diet During Lactation and Child Dietary Patterns. Although several
recent observational studies suggest longer breastfeeding
duration predicts higher diet quality during later childhood [57-70••], very few of these studies also included
measures of maternal diet during lactation orconcurrent with child diet assessment [60, 69, 70 •• ]. Thus, it
is difficult to parse out the extent to which identified
associations between longer breastfeeding durations and
greater child diet quality are attributable to flavor learning during breastfeeding versus to confounding factors,
such as maternal education, family socioeconomic status, and overall healthier home environments, that would
increase children’s likelihood of both being breastfed
and having greater access to healthier foods. However,
two recent studies illustrated that longer breastfeeding
duration predicted greater vegetable intakes for children
between 18 and 24 months of age, even after controlling
for relevant sociodemographics and mothers’ vegetable
intakes during pregnancy [69], and greater frequency of
fruit consumption and consumption of a greater variety
of fruits and vegetables for children between 2 and 12
years of age, even after controlling for relevant sociodemographics and mothers’ concurrent fruit and vegetable
intakes [60].
Beckerman and colleagues [70 ••] explored whether
maternal diet during early infancy interacted with breastfeeding duration to predict child fruit and vegetable
intakes at 12 months and 6 years of age in a sample of
1463 mother-infant dyads in the USA. Analyses controlled for a wide range of covariates representing maternal sociodemographics, child characteristics, involvement
of non-maternal caregivers, barriers and facilitators to
breastfeeding, the child’s food environment, and maternal health status. When children were 12 months of age,
longer breastfeeding duration was associated with higher
child fruit and vegetable consumption, but interactions
between mothers’ fruit or vegetable intakes during lactation and breastfeeding duration were not signifcant. However, when children were 6 years of age, the interaction
between mothers’ vegetable intakes during lactation and
breastfeeding duration was signifcant, with the combination of greater maternal vegetable intakes and longer
breastfeeding duration predicting higher vegetable intakes
for children at age 6 years. Thus, these fndings, although
limited by the correlational nature of the data, support
the hypothesis that favor exposures via the mother's diet

during lactation promotes greater intakes of vegetables
during later childhood.

Associations Between Maternal Diet During
Pregnancy and Lactation and Child Weight
Outcomes
To our knowledge, very few recent studies have directly
examined associations between maternal diet during pregnancy or lactation and later child weight outcomes. Several recent randomized clinical trials have attempted to
improve mothers’ pregnancy and postpartum weight outcomes via behavioral lifestyle interventions that included
dietary components (Table 2). Although these studies do
not allow for an isolation of efects of maternal diet during pregnancy and lactation on child weight outcomes,
these studies provide some insight into how alterations to
mothers’ diets, physical activity, and weight may predict
children’s later weight status and obesity risk.
Maternal Prenatal Diet and Child Weight. Maternal obesity, excess weight gain [71-76], and related poor
prenatal diet quality [32, 33, 77] are prevalent during
pregnancy in most Western countries and may affect later
child development of obesity and related chronic diseases.
Observational literature and developmental origins of disease hypothesis would suggest that improving maternal
diet quality and reducing excess calorie intake and weight
gain during pregnancy should lower offspring risk of obesity [78, 79], but clinical trial data have yielded mixed
results [80]. Some positive effects were observed in a UKbased prenatal intervention that reduced mothers’ dietary
glycemic load and gestational weight gain; the prenatal
intervention reduced infant adiposity at 6 months [81] and
had suggestive effects of lower odds of overweight/obesity at 3 years [82]. However, other research has shown
no effect of prenatal lifestyle interventions on offspring
growth. The LIFE-Moms [83 •• ] consortium of randomized clinical trials tested a variety of dietary interventions to reduce excess gestational weight gain (e.g., the
DASH diet, MyPlate, meal replacements) in women with
overweight or obesity. Some of the interventions effectively improved mothers’ diet quality, including significant increases in Healthy Eating Index Scores and micronutrient intake reported in two studies [84, 85], and also
reduced excess gestational weight gain but no significant
effects were observed on child Body Mass Index z-scores
(BMIz) at 12 months [83••, 86]. Longer term follow-up
of the lifestyle intervention that included meal replacements indicated that even though the prenatal intervention significantly improved maternal micronutrient status during pregnancy [85], it had no significant effect
on offspring BMIz through 3 years [87].

Trial name

UPBEAT

UPBEAT

LIFE-Moms Consortium

Healthy Moms

Reference

Patel et al. [81]

Dalrymple et al. [82]

Phelan et al. [83••]

Vesco et al. [86]

114 dyads

1150 dyads

514 dyads

698 dyads

Child weight status
measure

12 mo

12 mo

WAZ
WLZ

3y

6 mo

Child age
at weight
status
assessment

Skinfold thicknesses
WLZ

Skinfold thicknesses
BMIz

Skinfold thicknesses
Lifestyle intervention
focused on reducing
GDM risk in pregnant
women with overweight
or obesity via reducing
dietary glycemic index
load and saturated fat
intake and increasing
physical activity

Intervention

Lifestyle intervention
focused on reducing
GDM risk in pregnant
women with overweight
or obesity via reducing
dietary glycemic index
load and saturated fat
intake and increasing
physical activity
7 sites across the United
Interventions varied; all
States
aimed to reduce excess
GWG among pregnant
women with overweight
or obesity via dietary,
physical activity, and
behavioral strategies
Northwest OR and South- Lifestyle intervention
west WA
focused on reducing
excess GWG among
pregnant women with
overweight or obesity
via the DASH diet,
increased physical
activity levels, and
behavioral strategies

UK

UK

Sample size Location

Table 2 Randomized clinical trials published between 2016 and 2021 that examined efects of perinatal diet and lifestyle interventions on child anthropometrics

• Interventions reduced
excess GWG and postpartum weight retention for
mothers
• Interventions had no signifcant efect on infant
skinfolds or WLZ
• Intervention reduced
excess GWG but not
postpartum weight retention for mothers
• Intervention was
associated with lower
infant WAZ scores
• Intervention had no signifcant efect on infant
adiposity or WLZ

• Intervention reduced
mothers' dietary glycemic
index scores, saturated fat
intake, and energy intake
during pregnancy and at
6 mo postpartum
• Intervention was associated with lower subscapular skinfold thickness
z-scores for infants
• Intervention reduced
mothers' dietary glycemic
index, saturated fat
intake, and energy intake
through 3 y postpartum
• Intervention had no signifcant efect on infant
skinfolds or BMIz

Key fndings

Healthy Beginnings/
Comienzos Saludables

n/a

FIT Moms/Mamas
Activas

Phelan et al. [87]

Kolu et al. [88]

Phelan et al. [85]

333 dyads

173 dyads

264 dyads

12 WIC clinics in CA

Finland

San Luis Obispo, CA and
Providence, RI

Sample size Location

Lifestyle intervention
focused on reducing
GWG among pregnant
women with overweight
or obesity via meal
replacements, increased
physical activity, and
behavioral strategies
Lifestyle intervention
focused on reducing
GDM risk among atrisk pregnant women
via healthy eating,
physical activity, and
behavioral strategies
Internet-based lifestyle
intervention to reduce
postpartum weight
retention among new
mothers via healthy
eating, physical activity,
and behavioral strategies

Intervention

Child age
at weight
status
assessment
3y

7y

~ 11 mo (6
mo post
study
entry)
~ 17 mo
(12 mo
post study
entry)

Child weight status
measure

Skinfold thicknesses
BMIz

BMI-for-age

BMIz

• Intervention had no signifcant efect on infant
BMI-for-age
• Intervention adherers vs.
non-adherers had infants
with signifcantly lower
BMI-for-age
• Intervention reduced
postpartum weight and
waist circumference for
mothers
• Intervention reduced
infant BMIz between
study entry and 6 mo but
not after 12 mo

• Intervention reduced
excess GWG but not
postpartum weight retention for mothers
• Intervention had no signifcant efect on infant
skinfolds or BMIz

Key fndings

BMIz body mass index z-score; GDM gestational diabetes mellitus; GWG gestational weight gain; LIFE-Moms Lifestyle Interventions for Expectant Moms; UPBEAT UK Pregnancies Better
Eating and Activity Trial; WAZ weight-for-age z-scores, WIC Special Supplemental Nutrition Program for Women, Infants, and Children; WLZ weight-for-length z-scores; n/a not available

Trial name

Reference

Table 2 (continued)

To afect early metabolic imprinting and child obesity,
more intensive prenatal interventions might be needed that
bolster dietary adherence and promote greater reductions
in maternal gestational weight gain [88]. Alternatively,
interventions may need to be initiated preconceptually [89,
90] and/or continue to target maternal weight management
during the postpartum years [91] to exert a positive enduring efect on reducing child weight status.
Maternal Postpartum Diet and Child Weight Outcomes. After birth, mothers’ dietary patterns and weight
status may also play a role in shaping child weight status.
Although it is plausible that efects of maternal diet during
lactation on child food preferences and dietary patterns translate to healthier weight outcomes [92], very few human studies have directly examined whether maternal diet during lactation and related changes in breast milk composition impact
child weight outcomes [93, 94]. However, maternal postpartum diet (during lactation and beyond) could impact child
diet and weight outcomes through a variety of mechanisms,
including through social modeling and by shaping the home
food environment. Mothers infuence about 87% of household
meals and spend 40 to 50 hours per week with their infants
[95]. Mothers also establish the home eating environment
and model eating and activity behaviors that children may
learn to emulate [96-99].
Clinical trial data studying the efects of maternal postpartum diet and weight loss interventions on child weight
status remain scant. However, in a recent cluster randomized
trial of 371 postpartum mothers in the Special Supplemental
Nutrition Program for Women, Infants, and Children (WIC),
an internet-based weight loss program had a positive “ripple” efect on the BMIz of infants in the home [100]. Infants
(aged 5.3 months on average) of intervention vs. control group
mothers exhibited lower BMIz change from study entry through
6 months (0.23 vs 0.65 BMIz change, respectively; p=0.001).
This pattern held true regardless of infant age, ethnicity, sex, or
breastfeeding status but was not signifcant through 12 months
of intervention (p=0.16). Additional research is needed to determine whether and how maternal diet and weight loss interventions during the postpartum years could have a positive ripple
efect on child weight status [101]. Alternatively, combining
maternal postpartum intervention with an efective pediatric
preventive intervention [102] may optimally promote healthy
eating and prevent obesity in children.

Conclusions
The promotion of healthy dietary patterns during early
childhood is an important foundation for obesity prevention eforts. Currently, young children’s diets contain too few
health-promoting dark green and orange vegetables and too
much fat, sugar, and salt. Preferences are a primary driver

of young children’s dietary patterns; thus, eforts to promote preferences for healthy foods hold much potential for
improving diet quality and preventing obesity.
Research summarized in this review illustrates the development of food preferences begins long before solid foods
are introduced. There is strong experimental evidence illustrating favors of the mother’s diet appear in the amniotic
fluid and breast milk, creating experiences of repeated
exposure, variety exposure, and associative conditioning
that shape the infant's early favor preferences. These fndings highlight the importance of supporting mothers’ eforts
to eat healthfully during pregnancy but also emphasize the
importance of supporting mothers’ breastfeeding intentions
and goals because formula-feeding likely disrupts the odor
and favor bridges that help infants transition from womb to
world and from breast to table.
Direct efects of maternal diet during pregnancy and
lactation on child preferences and dietary patterns may
fade once the child’s array of dietary exposures increases;
however, the present review revealed that very few recent
studies have assessed how efects of maternal diet during
pregnancy or lactation on child food preferences may translate to later dietary patterns and weight outcomes. Efective parent feeding practices are likely needed to continue
promoting children’s favor learning and preferences for
healthy foods, especially as children enter the neophobic
phase (between 2 and 6 years) where previously accepted
foods are rejected and diet variety and quality decline rapidly [103•]. Indeed, many parents indicate that they struggle to employ repeated exposure with their young children
and that it is difcult to limit energy-dense foods after they
have been introduced [104]. Research and interventions
are needed to understand how to best “extend the bridge”
through the weaning and neophobic phases to ensure the
establishment of healthy dietary patterns during early
childhood.
In addition, it is important to note that infuences between
parents and children are bidirectional; although the focus of
this review was on infuences of mothers’ diets on children’s
eating and weight outcomes, children’s food acceptance and
preferences also infuence the types of foods their parents
continue to ofer and make available in the home. Given
evidence that repeated exposure to vegetables can increase
liking of the taste of vegetables for mothers and children
alike [30], eforts to improve the quality of mothers’ diets
during pregnancy and lactation may help increase mothers’
preferences for healthy foods but also increase the likelihood
that these changes will be sustained once her infant also
exhibits acceptance of and preferences for the foods ofered.
In conclusion, to improve child diet quality and related
health outcomes, mothers’ diets also need to be addressed
[55, 57, 105]. Reducing excess calorie intake and improving
diet quality of mothers during and after pregnancy holds

potential for positively shaping child eating and related
weight outcomes through efects on the favor milieu of the
amniotic fuid and breast milk, as well via efects of social
modeling and the home food environment. Key targets for
public health interventions are (1) promoting healthy dietary
intakes and rates of gestational weight gain for mothers during pregnancy, (2) promoting breastfeeding and continued
healthy eating for mothers during lactation, and (3) educating parents about the importance of repeated exposure and
variety exposure during the introduction to complementary
foods and beverages, prior to the neophobic phase, to sustain
and engrain the food preferences that have been established
during the perinatal period. Future clinical trial research is
needed to determine the optimal timing and content of such
interventions.
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